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^ift<i: 0 fits c i fi^S«*9ifi8. 

Bi. lSD/Aa!ftEIBW>7<0A;fJ-^-:^'^>FIttR 
A^L/rjWWT-SttlUgi. »J»»Stt*ffl^*S«eJ 

tmi.x%nmm^-'^^'^> f i taacfoffl^^^iH* 
rmsmwm^m^. gri2A;^-^-:^^^>Ki«sy^ 
QtB<i#K:SfseJi«'<-;^>'^> f i fBscfofse^^BJ 

S3WSOI«aOfQffiA;^ODC:f7-fetr h€r«BjET^ 

A* I m.v^Qm^<omi:-^^ii^f<^M>m 

♦iacfQfflfB-^S?iBA*^'-:^^^> K I fflSr;Qfflm 
izvh^miEt^^Stt. StraA^'^-^^^OK iffls 

^Q«fi-^4sj:wii«-£-:^/o F 1 m^Kj^amn^ 

A*i 0r^m^itt«tt:^t»««:a*T6H:« 

llt»«*«>itCfi?ieAA-^-:X'<>HODC:i-7H2'5r h 

^mEt^^Btt. gvge»ia-^-;^/oF©oct7'b 

J;C«AA^-:^^<> F I «RaQm<f>im^WEth^ 

m-m^ ] 8js*«4ie»o©si»t*i«© v u-^ 

/ctt!Sr*0. 'SMiaA«^*Ji:^?K^ia)«:ii>rj;< i 
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warn 1 <o h ^^aPSttA:^'<-;^/^> Km^© 

<0 h U- ^> ^^SW<0»6C*^c < i <!: ^ <!f *^if ^ 
[000 1 ] 

^'f (Cartesian Loop) ^T^CDfiWfflW 
[0002] 

«, QPSK^Sir^, i6iiQAM3ee*s. ofd 
(0 00 3] 1. Kn^^t%m.^^(ol^ct'7^^\^ 
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[00051 2. ««m^(4«2^:7 hows. 

A;^m^«C^tLrfflffl<t-^:Ci«ii?fi:«02>B8fi^K33^$ 

[0 00 7 ] 3. A:^ I ffl-^- K^#iA^Offl 

[0008] ♦$(c*-^i^7>;u-r^^fl[>Sj»jSWe 
srttAA I Km^<bA:^Qffl^-;^>o 

[000 9] oftifi->x. co^^t^mmt^^i^ 

20 5&fi^oRo°„ir«C|&f^ 3 tf^ /ci&tCi!>tt < i i D C :f 7 -fe 

KficMLr ««^l*ti«fH^8 - 3 2 4 6 4 35«, tt^OTK 
Ccn tr«WiLimM¥6 - 5 0 5 8 4 7 
(00 1 1]*^. DC:^7-fe:r hiW5€ff^^«« 

(00 1 2] BI9«:*it*r, 110. lll^ty'^i^^ 

30 IS. 12 0. 12 1fiXj!n»». 130. 13 1U$«$« 
IS7 Y^U5r^trffiM$nSI^«iSWSS. 1 404aHa 
1 9 0 U^m^. 1 5 0 {tM^m^m. 2 7 0 
(«rr0?tt«r^. 1 6 0»ffiA«ST, I 7 0{i«ii*iJf# 
^^^^^mm. 1 8 0»eS^m&SIS. 2 2 1. 22 2 

m»mS<DMStiC{tDSP (D i g i t a 1 S i gn 
al P T oces s 0 t) 2b0ifit8&$tiX{,^^, 
C<^?D S P 2 5 0 «f= ^ y F I tBS^R 

ffim#zt^Qffl(i^aD/Aa:»@Ki io*ji:cfi i 

^. asj^spsig 1 4 0 {imm& 1 9 0 om:h<mm& 
««;^tt«e 1 5 0 x%^mm$txmmi^ 1 6 o <p6 
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m»m 1 2 o^^u 1 2 1 'CA:^F^-x/o K I 

[0013] tC6f)^. IIBKC0@8StCtet»r«A:^J^-' 

•fey ymi>mn^i 2 0id^(^\ 2 \<om^u:i.cx 
^itmi^m 1 4 0 y r »; - tj^ 

^mm^ttit>. S^WiS15 0*«DSP2 5 0tfi;^J 
<DON/OFF^^CCj:orO. mf>^^^ 

[00 14] C<0ti^<0Wl'-^hi^'-^>ifimO 

tiis^OJS^mm^l 8 0A^^if-5:^;U3 0 0fe^ 
m 0 1 ■ci^ofcW^u-r^^T'iWi Lx*$nri» 

S8Cc*yl>r. DSP2 5 0*>6JfflA;^*JJ:Of 
QffiAACC^VT-IS^ I (t) = a • t 

[V] . Q (t) = a • I [V] (aism^) i^-^tl^ 

tiT^^tx. iti^ws 1 8 0 tt^s I 9 0 mij<om 

DCty-^y hfiS^-AI [V] *jJ;Cf-AQ [V] 4: 

m^uxmms^i 2om\ 2 ir±gBA*7>7^<i# 

tmW^ti^. tmSl20RO12ltiiMt. 2r>(0 

A^m#©:^/hifc<5aem€r x« "0" (D2iie^ 

1 LrW^TStt«S2 2 1 Raf2 2 2 t^X^^tiX 0 
[V] ijtiKLrJt«i|Sm^DSP2 5 0tCfa;^^r^. 
D S P 2 5 0 tttfc«« 2 2 1 SCIf 2 2 2 ai:**«Sl5C 
m^i I&aflQ©^>:/A^liI ( t I > fcciiCfQ 

<tQ) €:DC3r7-fet^haiE«i0r«teeu DSP 

2 5 Or-f^ i/i? K I Wii-^RCJ^QtB^-^ 

tbxiatir^. c<oDcty^-jhmmic^':^xmw 

SI 2050^1 2 lffi*ODC:i-7-b-y h^SLm^^^^ 

•fe;i' $ tir itssam 1 4 0 Bitjo^ r - 
ID 0 1 5 ] ma^-^ hWK^ff 5M«iiWiS 

[00 1 6) B7CC*5C^r. 09<!:I5i-#«rfJ^BI^- 
«J*7nT. 10 0. 10 1 it^-Z^^> K I tS^^ao' 
Qffl®^A*Jia^. 2 6 0. 2 6 1 JiiilalK. 1 3 
2,133 ftiMib- y$iJiaiB$*citrfWW nJCclMtW? ti 
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^mm. 1 2 4. 1 2 5ttga;i'-7'«gi«Ftt:if@B2 
6osc;2 6 1 ^ftLx&mm^mAstihmm 
^x$>^. 

[0 0 17] aTc<0IWPsc-)C^r»^T*, 

[0 0 1 8] AJja^-ioosc^i 0 1<l:0-^-X^O 

K I ms^BiCfQmmfi?<^$tixmm 120^^ 
c;i 2 ir^g®ft-^ijw»5n^. jdwsi 2oao^i 

2 1 W;bti 1 3 2R(/ 1 3 SX'Wmmi^ti. 1 
2 4 SO' 1 2 5 ^/M/re^^^WS 1 4 o«:A;t^3ti 

10 ti^^s9ii 1 4 0 ftmrn^ 1 9 0 ai;^<oiK^&^ A 
:hm^xmsstmuc^mi:ib:hox^^i^m& i 
5 0-c«;^«f4i$ntfi;^«^i 6 03&>6r>f:^S^^ai 

^2 7 0k^uimm} 7 0i:fyLx&ittmmi 8 
0€CA:^5ns. c©iiO!iaiisi8 0tt^gsi9 0 
mommm^^J:LXiSLmm^i^xm)ori>^«m 
2 2 oaj;^<otft3ii«t?B9ga»Sfi^icmr*^--;^/< 
> F I ts^-^scxQisfs^^awr^. i mm^R 

CJfQfflM#»/niftS 1 2 0 hJ:</ 1 2 1 rAA-^-x/^ 
20 >F Ita^^ZfcOQffl^#«:«S?ti6. <b<:5)&i. A 

miQltffgSI 3 2Vil/l3 3i^UmSSl2 4lihiJO 
Waim^cc J: r »fW^W<ciM93 tifc«JW- 

(0 0 19] C<D^^U-:/hU-^>5^t06OIMr:^ 

30 Ufc^*7=JUr*'). »l»S12 0SCK12 1ifca?l 
O^ffig I 3 2SCf 1 3 3*SH(IR$n&MA'-:/*f^Jt' 

<bl,r^3tir(r>-5. ®6«:*jt>r. AA-^-^^^^o 

F 1 2^CJfQ«:A:^iF 1 0 Oa^f 1 0 1 ;^6A*tr2 
0882 6 0^0^26 l<£yhGra»Sl 2 4RCJfl25 
e3E^Sl40«:A:^b"cexsa3tifc 
S!Pfi-^«r»aJ8*^l/rit3£«We 1 8 OtCAAC. 
«SS8-r€^. ffli5Snfc^-;^>'<>FI' *5^^Q' Kit 
«S2 2 3RC?2 2 4;cA^t/r?94f%tfe«0, 
-^a$»ija^{B2 4 1 ^^:hbX\^-<-:^^^> Fm 
40 ^ ( 1 + j Q) tc5^'rS«iH'^-^>'0 F^^ ( r + 

j ) (owmt/^mm^ti^. mikmfim^'ox 

mumiZ 4 1 ^^«S2 2 0 ^fHffilL/r«^ffi^7 f «: 
(0020] fi«<C, A* I Ffi^iA* 

4^fflc>ratt?9r*. 

[002 1 ] tUhi^. 04©J:^k:A*«^1 cos 

c;«i oiiD/Aa:i»@«n loscFi i imccse 

50 :«£@IS2 9 0«£»0. D/ASl»3f%l lO&O"] 



^L. imm22bRU22e<D-1i<OX^^o [v] 

^xmmmtimmimm2 9 o^mmrh. 

[0022] 

[0 02 3) »1CC. g(raoH9«:^Uc»10fi£*W 

1 2 osy: 1 2 1 atfxct\^'¥^>^)vrmmm^ 

■C*5. H5fC75^rJ:^tCllD»Sl2 0SC;f 

1 2 ir»fl«t3n^A:tr'<-;^^oK©#<D^^® 

m^m ( r -q- wm) om^ozij^^ti^. mm 
m>m^o (0 [v] . 0 [v] ) «:?*i.r*ft^ja:KH;ft 

^5Eni»S 1 2 0 RD^ 1 2 1 -Cft»«TSfcfib, *3fe. ^ 

^:ai»igii»iS(c43Cir. iguS<oxuo2xAi*jj: 

[0024] ^26C. ffraoHQ, ^ 1 fi[)€£*WOJ: ^) 

icmstmtiis^i SO m:h(0Dctv^v v^ft^t^mE 
742 5rh«s?nm mi,>xmm(omi(^7ikbfcmz 

oaOl 0 1*>6I = a [ v] . Q=0 [V] JfeA*t/ 
r CfeVSl/, A?7fi#«*tt^*ffi«{C^L.rAIRC^AQ 

. esiagis 1 8 0 ffi**a:i8?s2 2 s&cjf 2 2 4 
r-en-eno [v] . t^htmm«±x^$tix 

^©aiapFsff ( I -Q?E) tt:?*L0/cweffl@ite3n 

[0 02 5] ^3«:. D/A^»lElBl 1 omi 1 I 

1 1 oacf 1 1 1 a^oDCJt^-fev h (a i dc, a 

hSHB«0<i:^^CcA^m#«:^«&<*ffiUA:e« : 
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ailSl 8 0CD:^-7-fey MSiEffi (A I, AQ) A^ttlSf 
it«S«2 2 5SC^2 2 6A>3©Iffl:*- 
:7'fe';Fh (AIDC + AI) iaJiO^Qmy^yh (A 
QDC+AQ) CCj:oTik«»tli*K:^S*«&0«>fc«> 

(002 6]m4{C. 8irit©^l<^>ffi*MCC*jttiDC 

t»*^f ^fc«)CC{3:. M^cS2-:>Q«3il'>-yS(Iffll*tf^fc 

20 A:^««^59fiifUrS^-:>i««a©tcg»JSijMiS^:« 
[0029] 

A:t?l©>i^<DDC:i-7-tJv hJi^^lWllSrT&Ci 

[0 0 30] ije«2<^?aw*a«rr«ifc««>. 
A*^«±-rs^a4!:. |ii»^^uriK*ffiif(i»«riei 

vmm^ i it««3t fci^iC J: o T WtSlSffidiA;^ 

ji&s«soefffleiA*'^--;^'^>Fm-^<«i*ssrffl 

AO {003 1] 

[0032] i^Bcctei^r, mo^tm-oi^fm^kt 

^-^^mr. 2 4 0tdcWgKKar. '7^i;a:fu^y 
1f*fc«DSP(Cif3«te^nt:i*5, 220«M« 
2 3 0 2 1 0(^9 1 (OI^^IS. 

3 1 Oit^lCOty^y h»iE®IS. 3 I HJ»2<D* 
7-feyHiiE@B. 1 3 4. 1 3 5«^iWK7y>'P^' 
itrfffflf^SJaietl*^, 1 22. 123. 1 26. 

io 1 2 lumnm. 2 1 1 i3:»2€o*i±^r*6, 2 9 



<6) 



iE^^*;5^W:f r 6 C i ^ J: 0 D/ A^ftlsISSia*^ 
[0033] ;^cc. ccoijimc-:>i^rstt^'r^. $iJ0« 

10. m2cOg±#^S2 1 145i:0'l®*iS13 4SC>l 10 
3 5{CA;^rS. ^lC!5^#a2 I Ott.^«:ra;P--7' 

1 3 4^^:; 1 3 5 i,mm^'^$^uxwi^--:^m^ 

?f^. 2 2 7ffl*i3&I^Sl 2 2. 1 

2 3 €:^AL:feia3iaiag 1 8 0 ffl^*it«fg2 2 0 

A*^s. «ij^s$aE2 4oai:^o«ijai^^{cj:or hU 
2 3 ointxDmmt&Et^^ms 126. 1 2 7ffi* 
mmi^^^zAoo^jjtbx. :ty^vhmjEm 20 

m 1 oac;3 1 1 . ^S2 0 OAyJ:af. J^«IE@ 
«S2 9 04-tJh^ti*3aiTi. 
[0 0 34] DC:i-7H2v hOSJ^*. ^ I OM^^S 

I . a Qif^fbomn t . Si£mE@is 2 3 0 \ti^omm 

4. Etc. ia2ia3»gl8 0m**<*m^b L bQjiP 

mmty^v bfflE0K3 1 i^wffiir*. 

[0035] (4ffli^7 KDlHKtt. A;^7= v i^^A^^- 30 

DiajSiSSl eoffl:^, «^i±i^.b I. bQJ;0 

«lflBt. H;*m2 2 0«:A^TS. J:b«S2 2or«:S 
ttlS£Egl»2 3 0ti:^<DSI|l@^^S$EmiraiSl 80a5 

4 0 64^g2 0 0^WWr4. 

[0 036] A:^^-;^^<> F I . Q<i"^<j>^sra[ 

^«fefli-Sa 1. aQJ:DtBA«:*ai^. it««2 2 0CC 
SliffiEiifS2 3 0e:>ffl:^ib««:A*L. M#*Jt«« 40 

[0037] *lfe§g©-|lteW*ia2 ^fflt^rKIIT 

[0038] mmum i K:^^u/t^i5«<o±«:flteRtc^-r 

5-|6teW*7n0fcfcC0"C**). 2 2, 12 

3. 1 2 8. 1 2 7*Jj:CXtSiaSl 3 4, 135*:*--^ 

m}3 1 1 iLTTD/AsaiHiB^. mi(om±^S2 

\0 6LX7tQif:^^v^^. m2<Om±^m2\ I 50 
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[ 0 0 3 9 3 « /c, la 1 0 «*^WtC*Jlf 5 h 

[0040] ffli!>«cfflS©tMlFCCOt*ratiW-re. 

[0 04 1 3 02Cciflir, A*«HF^lOORCfl 0 1 
(cf= Y i;>^}V-<-XJ<> F I fflft#RC/Q*e^^*sA* 
A*ifflRiyfQ^Ote*iliiE^lf^fi*iMiE@B2 
9 or I. Q^fiffiiESti/ta. D/A^g&BSl 10 

jSiU\ i l^cA:^;L•CT:^Dy-<"-x/^>Flfflm^a 

C;Qfflm-^tC$»$tlS. :d-'^r>:?'3 5 02StC?3 5 1 

«:A;^3nr»sm^fcj:Cf*l»Ka2 4 o «:<!: -:,r« 
©34a5D/A^0lSl i2Sc;fi ISttlAODCt 

y-^vhrniEm^im^ti^. ;f^r>^3 5oa^3 

5ia«3«. T:fP^^X>rv^342&^343*JiW» 
^2 4 0;c<*:or3>f^>f- [C] (WCCttftStltea 
5J©Bfllrt®:*'-iT>:7^3 5 2aO'3 5 3 CC<fcor«« 

MK^tir&s^gi 4occA:^jsn*. es^s 
1 4 ou^m 1 9 0 m:h<omm^mm:?j3m^vm 

m^isoxmmm^ti. mm^xz^otc^-^xn 
f^3&«^3nfcm2G^^2 1 1 ©^jsEsaws 3 
ORur>r^t:x,^ 2 o*;^ji^-i/r tttbid^ i 
6 0A>i?>r>7^:^»^ai*3n-5. «:^*iSi 

5 0 ai;tFO-«w:&ffiiffite^2 7 0 

7 or««3tift:«. msLtm&i q 

0 «C A^ S 1 9 0 tfl:^OIR3Sft©^€r A*C 

•T:Mt»iSB2 4 0 ai:^<3r>WWm^«:i: -5t:tt«€e«l/ 
xm:^r^^m o om:^(omm&<mvssttMm^ 

ti4. ^KiaS^Sl 8 0ffl^€r:ir^r>'^3 5 4S 
Cf3 5 5K:AA-r'5. :^-'^T>:/3 5 4, 3 5 5*C«« 
^g2 4 0«:^-:>rfWaidn6D/ASC»eiSl 14 

8 ocom*ifti»5hrgDi2«S^#cci>te:T*-^-x 

F ! mmRv^Qm^^m:hbxrtvif^^ ^ 

^3 4 0RCf3 4 l(cA:^rS, IWiliai2 4 0rfflfi 
y<00 N/0 F Ff(lffl3&i5 ti Sr :^ D 4f X V 5^ 3 

4 0S^:f 3 4 1 i:t-<r>':f3 5 0B:C/3 5 lflJfc««l 
^-CT:^cl^^;^^>f :?f^3 4 0SCf3 4 1 «:A:^i^ft:ffrs2 

5 OSC/f 3 5 1 (DA^CC^T«>, 

[004 2 J ^x*chu--->^*-F*c-:)Cir. gi o 
ir^MLxvmrh. 

[0043] h U-::^>i<l#CC«5ttCSM^t//cSiBJP- 

ttffli^7 hgfa®*J<fcC^A*J^W®0 F U-^>4^«rtf 
^/c«>CC. «taia2 4 0*$r:fpy;<^9^3 40S 
C^3 4 1 ^»fig^«fcW0Sx5J:^(c««SrLT«« 
S<C, :t-ir>:/3 5 2RC^3 5 3 



n 

CWfttnccffliEWSKOSilgfiH (P 1 - P2 ) ifi^m^h 
[0044] iUT^MtiO h U-:^>^{C-:3C*r»4W 

[ 0 0 4 6 ] » 1 © h U-^>^affiibr DC:d-7-b 

50^3 5 ldi^r*m*a I. aQJ:0. tl:«S2 2 3 
jS:0f2 2 4K:A*rs. COi*. *M1SJ^«2 4 0(i« 
li«EE@«52 3 OW^^0 [V] (c«®L.ritl^2 2 
3RCf224»C<D0 [ V] i^T-^T >:/3 5 0 , 35 

[00473 ^^J€t»«CCJ: or^l®^2 4 0*iD 

/Asasasi 1 2Rc;i i zm^^&mt^fcmsox 

PI = -Vl {V] . P2= + V1 [V] (VI : D/ 

Aa:ift®»i 1 o&cf 1 1 lo^^'^v^Rrj^m.im^ 

D/ASa^lHlBl 1 2ftOfl 1 3^-Vl [V] - 

+V1 [v] ©iiffl-cpKuxi[*«E€U*-r-s. -e 

Urtfcim2 2 3SCK2 2 4 W^O^^^&lJKIfcr 
OD/AgsftHBl I ZRV^l 1 SUiA^DC:*-:?'!:^ 

iSllO, I 1 ia^)CODC;f h^i+tVHziU^ 

[0 04 8 3 ^XtC#fi^-;^>'0 Hg-^(0DCt7fev 
h«rBaS'r-Sfcai><c, t-ir>::^3 5 4Rc;f3 5 5ai* 
«rm<gl)]. bQJ:0tbe«2 2 l&t;2 2 2«:A^} 

cr±&i(iiaccsai«E0B2 3oaw7<DO [v] t 
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[0 04 9 3 ^'AnmmiicJ:r,xpmmm'^4 0ffiD 

t^-feJl^^n^. ':>*f3. tWS)8a2 4 0«WKIM^r 
P1=-V2[V].P2= + V2[VJ (V2:itS 

Bl i4&CXl 15JS:-V2 [V] - + V2 [V] ©15 
10 HToJSEi^rgii6«E^ffi*-r5. -^brtt;ttS2 2 i 

aiyt2 2 2ai^C0l5F^3C^S«ET5l#£S(DD/ASS®8 

1 1 4SC/1 1 ba^:^^DC:ty'^y hfflE«SiLr 

[0 05 0 1 ssr2co>u--:i>i^ai(SiLrafflv:7 h 

digest n^. 

[005 1 3 1 =a [V] . Q = 0 [V] «Cffl^r^A 

3 5 4jRCif3 5 5Hi:^^m^.b I. bi3J:0tt«S2 

2 1 &CK2 2 2 CCA^-r^. -15. mm^2 4 0 Wfi 
20 liSl^iS2 3oai^€:0 [V] (C*f8POrlt«®2 2 

1RC^222«:A*0. W«(iJtim£*n5. 

mmiic^'ox. ^mim2 4 0f3^mm2oo4:& 

m}(Cm^LX:t-<7>-:f3 5 4RU3 5 5lli*5&i I * 
= -k • a [v3 [k :iECD*»] . =0 [v] (C 

«cs^ffiji^9t5rr^. 0 1 1 ^#Mor cn^eccs 

{005 21 Mte^240(£M:i^22 imJFZZZ 

mn<r>mmcj;i^x^wm (p i . p2 > «:ig 1 1 © 
30 ^^^wtM\^. mmzzQ^comwmx^Lx 

2ai;^ («iIQ) ©##*«SteT'5«^t^<3[>«t«e2 2 0 
IWES*fifflV7HiiEffl4bri*3r5*^. cot*:*- 
'>:r>7^3 5 4ai:f3 5 5ai:ft»r =-k'a [V] 
(k :iEC!>3S») . Q' =0 [V] i/xOA;^?-^-;^^^ 

[0 0 5 3 3 ^3(0 h U-^>4^aPSi trA^'^-;< 

/OKI. Qm^<f>wm^^^txh. 

40 [0 0 5 43 I = c [V] . Q=c (V] «:«^T6A 

*7^-f y5(;t/^-;^-'OK^#*A;b(>r, t^r>^ 

3 5 0SC;3 5 mi:^^ttUj^.a I. aQJ:0«^UL/, 

jt«MS2 2 3so=2 2 4«cA^rs. mmtz 

4 0«»i«BEISK2 3 0ai*^-m • c tV] (-m 
CfiSf] :S»t*i««O:f-ir>:^3 50RCf35 1<D 

m) «;(M®ortt:«S2 2 3110^2 2 4«:AAr*. 

a:«e2 2 3. 2 2 4im««:ib«WIS-r«>, 
tiS^CC J: r 2 4 0 ;&sigtiffi£[n)e 2 0 0 

ism^fmbxt^7>^3 5 os^;f3 5 1 miiffi i = 

;o -m » c [ v] , a=-m • c [ v] (c<£5tg4affliEffl 



\ 
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^ Gl[dB].P2= + Gl [dB] (Gl : D/A^ 

gIgS290*-Gl [dB]--+Gl [dB] OfiHrS^a 
-ei/rJ:t««2 2 3 8^2 2 4 W;^©??-^ 
7)^J^'r'5^.^0^4iffliE(i)%2 gocDPSfi^^ffi 

D^^OXt'h 'J¥)]^f-^^^^th2 2 0 1 3&^^2 
2 0 4<0A/D^ftS«J5S©lt««2 2 0* thXhk 

C<D«^. Wffl)||S2 4 0«C«^^#{C»f S 
*««P«S240 {«^tf-7/i7nr^P-fe5»1^. DSP) 

[0056] s/t, ia9<D^ioae*«cc)j:^{cDSP 

i^SiJtS^ff'jii^tt. E2<OlifSffiE@l82 9 0*Jcfc^ 
t:7-fe->^ hffijEBKS 2 Ocr>««fe3WDSPO«5S {^^ 

[0057] 

V ^cc J: o r o N/0 F F wm'^hwmm)\^-':fnm 

m^vm^m^x^x. \>Qt':f'<t^v^'mi,xxx- 
y7iU'j-i?cc«4«rWar, m^^vv^m&ijX^m. 

^-^t^x^mm^mvc^mii. smi^^-^m^untt 
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14 

hmm^mict^K±x^^. Sic. ±i2fi«s*t 

[04] 2ooD/Ag3fttaIKO^gMS^tf^:?'a5- 
20 SI. 

[07} S£3t&t$»${Cj:'5{±t§illSi€:tf^d^»im»«^0 
(08 ] 09Or)a*J»ROS«JS@»«;^*^6 h U-^ 

[09] s^3^^fi^ci:5DC3^7^cr hssie^ff^fi^s 
MifimojT'D 7 i?0. 

[09 ] *|BW<DSIttWC*ylt^ffiffiS/7 V Y 
5^^St^)^S5l5ffl*^TSiW0, 
(«F^«^] 

10 0, 10 1 A^Jtt^F-, I 10-1 11 D/AX 
1 2 2. 1 2 3. 1 26. 1 27 AHW. 1 
34. 1 35 WBg. 140 a^SaS. 150 

1 7 0 iii^. 1 8 0 msLtm^. i 

9 0 ^liS. 2 00 ^fSS. 2 10. 211 Slit 
^S. 220. 220* mm. 230 iB««E@ 
40 fS. 2 40 mwm. 2 70 ^f^^^. 29 0 

mmiEMn. 310, 311 ar-^-bv h«ze 

IfS, 3 20 y>^t7.A 33 0 pTSE*^, 
340, 34 1. 342. 343. 343 TtOif^ 
-fv^. 360. 35 1, 352, 353, 354. 3 
5 5 t^r>':f. 
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(08 ] m<om^ms<o'^mMM^u:^r^ h u-^ 
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10 0. 10 1 Kt}m-. 1 1 0-- 1 1 1 D/A^ 
i^gg. 122. 123. 126. 127 1 
3 4. 1 35 ^(BS. 140 mSiStJS^. 150 



170 180 aXOSeS, 1 

9 0 2 0 0 2 10.211 *lit 

m 2 2 0. 22 0' tteS, 230 W^WSM 

88. 24 0 Wmm.. 27 0 ^rlPlf^^S. 29 0 

mmitm^. 310, 311 t^*^ hffiioa 

8S. 32 0 r^'ti'T.^ -j^. 330 WSMSS, 
340, 34 1. 342. 343. 343 TtO^T. 
A^9. 3 50. 35 1. 352. 3 53. 354. 3 
5 5 ^f^rVT*, 
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m^o D c :r 7 -fe V h $ A*ffi«©^:>:k:«SffijcoJer'flS(l 
Lfc-rs C i^f^iT-Sli?^ 1 ^ 

ieA;^ffllWIWiWie*»2lfl'JW»Si©B8tca:l:t;fc» 1 



1*68^10-1 36048 
2 

iSi. KD/Aa^Btt!;^©A>J-^'-;^>'OFItB?l 

A*C/rttii?rs»oJ5csi. s»o»sa^«#*««« 

^S01«;&CFQfflA:^0DC:i-7-bcr h€rffiiET^ 
fca«)©»l Oh U-:^>^IWgi. ^iSaoattHVP h 

fc-mmi%mm(^^^^x. k i vm>Q 

tr A* I fflSCfQ*B<i^c«B«€:-S:$i^^/c««>0!& 

«acf Qffi®^ffifiBA^-<^-;^>^> K I imvQ¥Sim 
A^i vxwmntw&tLxwmim\b:hth\m 

> ^ape«, m^'mm^^jtt hm 1 o^±*«(ci: 

m^r>xci>u < t h:fstc^mm^<r>^mim±sti 
Sig!aA«f*5i:iyf^Kyi«iai«:iP«c< i 



(3) 

3 

D C *7 -fe y h X'PUi thti i'*l?!7 S 

i»iBJB3© h u-i>ya»«;l>Ji<: i feWffisr i 
M«^«ISrtl)««»traj|@^-C«0, 11^2 ie»© 

^«8Sfl5•^■<&»2©^^-•=.>yg»g^c*^^>•c, ii> 

£*)g^^l3«**•«S^©AA«***^i«®ffl^^-:^ 

[A«©i^te«cM99] 
[0001] 

«-ri«es©«a»s*«:»«ri*-?-i'r> 

(Cartesian Loop) ^©fiWiB* 
[0002] 

(t!6*©a»i vr>A.-?'*a©ii«iBif*is 

». QPSKSPn^. 1 6iaQAMXSB:#^. OFD 

M$©«)i$3»@^6S;^«fi^'&^t&«:£(!:jftCiieft 

10 00 3] 1. A^e#i«a®^©DC*7-fe;' h 
©ffiJE. 

( 0 0 0 4 ] A:^ffl#©D C:*-5 * 1- HtSEB»BB©s« 
ftfiH-e**. 0*0. A»©#JC«tT&«Se#©D 



WMSFl 0- I 36048 
[ 0 0 0 5 J 2 . )ISffl<i^ft«i'7 h©ai». 

(0006] -mc. mimosa— f&^9;fj«mm 

-C4>)0. M«©fi^4Sn<!M2!i^1'C'«>*il''j:tX!!S-caft 
C». A:tjm'^«:«L-C«jBg^*J^!eti©IJa«MCS86S 
<a5 <fc©«atc J: o r*e*Sgfl};^©*effi!S*««$Sl> 

-r. «S©«^. iQ«/iS@fi^ffi©n«i(C<t%ii:j£»jS(!: 

10 fcnifPL-cftfiSSi;*. 

[0 0 0 7] 3. A:^Iffl-«-:^''<>Km#iA*Qffl 

[0008] «tC*-f-i^r>;l/-:?'^©fi!lSSt« 
SrttA* l«'<-:^>'f> Km#iA:<7Qffl'<-;^^<> 

*tor-ao-cv>S!itfi*«*i. A:*? i fflffi^ayA 

;«jQtie#<^tilg»S»fiS©mSB-C«9, W!S 
l^-»l'3>»?.©»l&{*SHtai:<7«^«MRIIi<tS. 
[000 9] l,tdfi->X, COJd^ti^Mm^^iH 

» h. teta^7 hteJ:WA:<7fi«%«B^-*'iMI*i* 

[00 1 0]fi«S*t«»©-«1«. 00*7*7 US 
S«:|!8L,-C»4fl*l«WH^8 - 3 2 4 6 4 «i. mm& 
«CML"C«Wit<3WH¥6 - 5 0 5 8 4 7 
{00 1 I ] Jfe-r. DC*7-fe» H8B*ti9ll««it 

[00 I 2] B9«:*H,>-C. 110. lll«f-«5?* 

30 K, 12 0, \ Z\itimSi. 130. 13ia^i««) 

^s. 1 8 0 1 5 0 \m.mti^. 210 
t,tnm)6^. 1 6 o\mi3mf: 1 io\itmmm 
^^xtmsm. 1 8 oit&mm. 221. 222 

immm<mfSLVc\txiSP (d t ? 1 1 a 1 s i gn 

al Proces sor) 250«s^SI)rc>4. 
C©DS P25 0«f=^y*^P'<-:^'O K 

7-fe9KMfflr«. C©A:<J7'v J'**'>t-;^><>FI 
fflS<IRtfQfflm#ttD/AS:J«ai81 lOkiCfl 1 

1 •cA*'<-7^-'o K I ffl<i#svQ«fs# a>rnt 

r t o iff- 9 ) «CS»S HOD® 1 2 0 4* J:C>f 1 2 

tf\ 3 l-C««MlfilS«ire5i[IEBa«14 0(CAAdn 
4. S5S:iBe 1 4 0 1 9 0 ©ai:«©{BiS««: 

A*li-#-Cil3Ka3Bl<fcaiS[m^«rffl*t«. C©©# 

1 5 0 xtKfjimim-m^ 1 6 o*>6 
50 r>f■:^»'^tt*3hs. -i5r. «:'3«MIBi5 0©ai 



5 

^ID»« I 2 0*sJ:af 1 2 1 -CA;^^-;'^'0 K I 

[0013] tCbHK m^(T>m^^^l>X^tK1)^- 

•fey 2 0 45j:c;i 2 lcDtti;^tctDr 

^ttfixaiiws 1 4 0 Hi:^6c^ y r y -^n^m,^ 
It. m*i9*SS 1 5 or«:^*s«r>f-tgp*>6^ai 

*S«T«^fcif>, «:^tlWiSl 5 0*«DSP2 5 0ffi;^ 
(DON/OF Fm<fCCj:-DrC/> IWA^^^ 

[00 141 CCr)<b*<0^;U-::^hU--->^^*H8O 

/7*J<t CXiSSaslW 1 8 0 A** 4? - 5 3 0 0 *5 J: 
0^3 0 1 ■C*3^0fcra;l'-7'*7^JWi Lx^sntt* 
^. K6ftC*yC^r. DSP2 5 03&>6IfflA;^)*$J:CJf 
QtiAACC^>:^«^ mm^) I (t) = a • I 
(V] , Q (t) = a • I [V] (aieOR) tfi^ti^ 

nA^^tx. as^aws 1 8 0 1 9 om:fyo>m 

DCtV-t-ybm-Al [V] *5J;£^-AQ [V] ^ 
aALfflOfltgi 2 0SC;fl 2 iri:gaA*7>:/fi^ 
ittl»3n-6. »0^e 1 2 OROf 1 2 1 UMt. Zrxo 

A*©#©*/htt«e^* M - xjj "0 - <o2fie^ 
tortt:tFrsttsas2 2 iacf2 2 2ccA:^3nro 

[V] <!:lt«LrJ:fc«tSm«rDSP2 5 0«:ffl:fjT^^. 
D S P 2 5 0 ttttttS ZZlBi^ZZZ }^ilifiESkLfc 
B$SOt ISC^lQcr)^>'/A^llI ( t I ) feJtCfQ 

(tQ) =fcDC:r7-fe^ hJiiEfiliO-C«5tL/. DSP 
2 5 0X^-iVd^>\^^-7.f^:/ K I t8m-^RCfQti&# 

it/rflB:ft'r4. c©DC:^7-by haistc<torJ!)OlS[ 
•fe/v^hrasisam i 4 0 tH^^o^^ + y r y - 

[0 0 1 5 1 {4ffl2>7 HS?K€ff5©«SWBS 

o» 2<o«£3teW4ii 7 6 ^m^^x^mt^. 

[00 161 BTCCfcC^T. 09 4f^-#^??^WI5l- 
«€r7n-r. 10 0. 1 0 1 K I ffl^^SO^' 

Qffif&^A*«^. 2 6 0. 26 1 JiiilsIB, 1 3 
2, I 3 3tW8;P-:/$iiaiB$(cftf^^Bjfici!«(»$ii 



(4J l^gg^l 0-1 36 04 8 

6 

^it*is. 12 4. \2^\m>\^-^¥m^Kwmz 

6 0 RC/2 6 1 *^Orti«SS5««g^a!^fiEA3tl^fiII» 

[0017] WTCOlW^5C-:>Cira?g"r 
[0018] A*iS8^ 1 0 0 sex 1 0 1 J: 0 ^-X^O 

K I ^m^ROQi^mmfiXh ^ tixtmm 1 2 o 
2 1 WiMt 1 3 2Ra« 1 3 ^x^mm^ti. HQim 1 

2 4RO'l 2 5^/M/rfi[5a!«Si 4 0«:A*$*a 

10 -5. mi&Lmm 1 4 0 tt^iss 1 9 0 rnnomLWi^K 
5or«^tjHB5nia*«^i 6 03&>6T>^^^ai 

^&27 0 *Ji:CX^« 1 7 0 iiitLxB-^nmrn 1 8 

owiA^sns. coajtfgiasi 8o«?^i 90 
m*a>«3liifi&A;^i.r(affl$43l£Lrtfj>3T^«ffi« 
2 2 oa5;^©ttt^«'CB5rga»S€^*cm'r^.^-;!^^^ 

c;QtBM-^»]tni«tffi 1 2 0 1 2 1 VK^^-^^"^ 

:7 vi:m^hxmspmm^^%(^m^^^hicm. 

;^lCDttt4g@l 3 22^^1 3 3:C^i)a^2 4 1tfl^(^ 

COO 1 ^]C(m}V-^V\^-':^>^^m^<om^'f 

3D Ufc*ffi*r;ur*?). ttl»ei 20ROfl 2 I ifc^l 
©l»<Sg I 3 2acf 1 3 3 )&«l|»$tiytf|il'-:^*7=il^ 

K I ROfQ*A^iF 1 0 oacf 1 0 1 3^6A*l/"Cif 
6IW2 6 0&Cf28 I *^UrJto»Sl 2 4R0f 1 2 5 

*»^»a«, eS9ai«i4 0«:A:^L'caSLSSi3mc 
^m^^^^mmiitbxmmm 1 8 occaao. 

«e2 2 3&CX2 2 44CA:^Cr??^«:«fflC, SKI? 
•^a^MS^Kg 4 1 CcA^Ur A*'<--^>'<> H# 
40 ^( 1 + jQ> tc«-rS«iB^-:^/OK^#<l* + 

jQ' ) cQttffiswsss^n-s. mmxmc^^x 

fmt^miZ 4 1 9)«94Be2 2 0 ^fMSlOr&tBV? H «: 
[00201 A* I ie^-^^^> F^^iA* 

4*ffli*ra*i9iT4. 

[002 1 ] 04<DJ:^(CA:^«-f 1 DOS 

^loiiD/ASBftsKFi los^i 1 \ <m^im 

50 fflE©KF2 g 0 ^WStL. D/A«»Ie!K I I OSC? 1 



1 ia;tj*tfc«S2 2 5acf2 2 6«:A;^or, Ajb^ 
^1 OORC^'l 0 IKISI-Oft^I =Q=c [vJ^X 
tfc<3»2 2 5&Of2 2e©-:6'OA;^^c [v] 

[0022] 

[0023)»i«:, ffiraoaQcc^Uciiioffi*^ 
ic*50-c. a??^§i 8oa^0Dct7-fe:? htc?fcf 1 

1 2 oscjf 1 2 1 HJ^rc<i«:++>-fejur^(PJta)«]« 
m>mo (0 [v] , 0 [v j ) ^noxM^rM^ 

cf2 xAQtc«j6L/cifiii«#i^(;^fc«e)tc«i«3^<t*i 

10 0 2 4] m26C. f(ratcOH9. ^ 1 Ot3£a«5W<0^ ^ 
CcaSfflWSl 8 0B:*CDDC:t7-b^r hcc^frSftUE 

7-bvh«9S55nm tt(.»riirico3a7«cmi^fc»2 

Qm> \ 01d>61 = a [v] , Q=0 tV] ^rA*L 
■C(fc;fSl/, A^^(*»^fi!4C^LrAIStfAQ 

:i!7) . iSSLOBlS 1 8 0ffl>J*it««2 2 3ac^2 2 4 

r^-n-eno [v] . ttttf^ummixm&^tix 
muv Ywmt^t. mmsm^wBrn 1 8 o 

(OO25]03«:, D/kmmU \ lOROl 1 I 
1 1 OaCf 1 1 1 @st<DDC:t7-bv h (A I DC, A 

QDC) ffiw^r^m^. ^xv/tft\t. mm>Do 
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8 

ffiiJSl 8 0C03f-7-fe7 hMEfl (A 1. AQ) *iJO^ 
ttxX\i>^^. M:««2 2 5RC^2 2 6A>3^DIffi:^■ 
7-b7 h (A I DC + A I ) ii^^my^y V (A 
QDC + AQ) K:<fcoTifcesa*K:^Sg**^i;^fc*i) 

[0026] «4{c. iiras©mi08e*««:4attSDC 
tv^v Vfmt. »2©ti£*WC43C:f^ttffl>'7h*« 

[00271 ^^om 1 ae^;;*. h^ommf^^. 

[0028] 4s:^C02@W5J. ±ge©ttR<C«*. * 
CO02 9] 

A^ti«i^DC:i-7irv hmOSJfi^rr^Ci 

[0030] ±^2<ow^m^msthfcib. is^m^ 
K^^^itth^mt. m%^^^\^xmi$mm^m 

<b. ^K©^«eit:A*'^-:^'^>Km^<^««€:ffl 
40 {003 1] 

{0032] [IHtC^yor, <6<?)Hi|Ml-<5#fiBflP^tt 
if3!fc«DSP(c<J:0«Wtdnrt.ii. 22 0«ite 

2 3 0 »^W«£EaK. 2 1 O^m 1 OlSlit^lS. 
3 1 0{t»\<Oi:v^y hWiEm 3 I H«fi(2<D5h 
7-fe7 htiiE@tt. 13 4. I 3 5«^«ilIIR7 Y^Vf 
iOrfPffltSWgifWg, 122.. 1 23. 1 26. 
50 I 2 7«)!nlW. 2 I I J«l2tC*l±*arfte. 2 9 



9 

fig 1 3 4ac; 1 3 5 C*f*JS«:pJSO-CgB^U-:/Ma* 
^f^. JtlO»gl 2 6J^C>1 2 7Hi:^i]tII^«l 2 2, 1 

2 3 m^L^mtam^ i s o tfi^^j:tim2 2 o «: 

2 3 0W:^<DSi^aE<!:BirSS)!niicei 2 6. 12 7^:^ 

te$a(^l»$^2 4 00!)A;b^Or. FffliEB 
»3 1 0RCf3 I 1 , ^«2 0 OAyJ:C^. JS^a^iES 
»S2 9 04Hen^tiWWT&. 
[0 0 3 4] DCtViiv hommt. ^ I OMjt^S 

2 I occ<t»). «ji;u-':^^B3«:ofc±-c. m^a 
I. aQ:CP6<Dft-^i, SSmE@B 2 3 0 
WEt^mAiy. tv-^y hffijE©8S3 1 0«:WaiT 

[0 03 5] hcoiSISti. KI^T'A'JiSf^^- 

gSSiSSl 8 0ai*. 0*0. 1ftaj^.b 1. bQJ:0 
ttteL, lfc«S2 2 0«:A;^TS. l:fc«g2 2 0rW:S 

i^s£isiig2 3 om<rmmm^tu.^mmm s cm 

[0036] F I , Q^^<oml^lSSSk 

«:*^ffi55a I. aQJ:Dta:;^3«:1*iiib. J:bt«2 20CC 
^«EElEl»2 3 OOttAi^KlA^t/, 
3£rS. ^M*95E««5Cj:or$(Iffi«S2 4 0«gtiffl 
i£@e2 9 0^$(l»'r6. 

[003 7] *3%9g<0-^e»l*ia 2 €:fflt*r«tt^T 

[0038] i^att® 1 cc^ufc^^<o±»flWi;(c^r 
£-lBteW4mi/fc4><or*o. *a»si 2 2. 12 

3. 1 2 6, 1 2 7*Jj:0^««gl 3 4, 1 3 5^^^ 
7>^»fcJ:-3r«lfiSl/, tv^v hfflliE®K3 1 0 
SCJf3 1 1 iLrD/Aa«0K«r. ^icr)i(y:#®2 
1 0<!:UrT:^Pi^;^-<i'^«r. IB2<0lf^±^a2 1 I 
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10 

[ 0 0 3 9 : 0 1 0 {i*^W4C*JWS h u-- 

[0040] Wis«>6Cfi»cr)tM^CCOl*r»?«r ^. 
[0 04 1] EI2CC*HiT, AAS&T-lOOJfcy^l 0 1 

t/, A:^i*aacJEQfflcoliiB«iE^1f^^*iMiEM»2 
90ri. Q^eiSiESti/ta, D/AgEfiBISl 10 

10 a?yf 1 1 l«:A*u■crtDy•^-x/^">F 

CfQtM-^tcSife^tlS. :*-^r>y3 5 0&Ot3 5 1 

mitih\>/kSimm \ 2Vt.m i3tfj:*j<oDct 

^2 4 0^Cj:ora>f^>1^ [C] fflCC««5^fc8l 

fUKStixiK^gi 4occA^?ti^. fistane 
1 4 oii^tes 1 9 0 aj*o»ias»<t#*A^M#rfi 

issi5or«Ait«$n. «iia»a2 4occJ:-:,r» 
f^*«a±snfc^2C!^^a2 1 icD^jgEaae3 3 
0&o'r>7^tx^ ^^^3 2 o^:^A^-{^xmm^ 1 

6 0d^6T>7^:^»^a*3li^. -3?. «;WMiei 

5 0 ^:ho-m\t^^^^2 7 0 ^^lyxmmm 

7 0r««S*itea, i[X8G5M&l 8 

occA^sn. ^gi 9 0tfi:^©ttiSfi®#?&A*t 
rM^s 2 4 0 tti;^a>M!D@^(c^ ^ ratB€@e L 
rtti*r^i^S2 0 om^©ai2ae<i^rfi««H$ 

Cf3 5 5«:A*-rS. :f^T>:^3 5 4. 3 55«C«tl 
«^»2 4 0(Ci:-3rftliaiatieO/AS!ftei8l 14 

8 0(0ffi;^itti»3nrMiaaja^i#«C)^€:TS^-:^ 

K I m^mQmm^m:hbxrtuif7.^ ^ 

^3 4 0RCf3 4 l(cA*-r^. IW®$ai2 40r«« 
-fOO N/0 F F $(l9P3&id h7i^n>fXAv^Z 

4 OSCf 3 4 1 ^t^ri^-^Z 5 5 IflJiCfftt 

urr:^oyx-Y!?5^3 4oac^f3 4 i«:A;^i/fcWffl 
40 ^s«^--xy^>FitBfi-^&p=offi«^frif^r>:/3 

5 0aOf3 5 1 ©A*(C^TS. 

{ 0 0 4 2 J ;Xfc F u--->5^-t- F^-:>ur. a 1 0 

[0 04 3] hU-:i>i<«F(C<*5t*C»qaOfc»a^P- 

hWfii*Jj:C^A*l©l@W«5<0hU-->i^S:tf 
^/c^^>^c, W®^2 40;^rf*P5^>^-f>^340S 
^3 4 I J&l*iS^ffl«:W0eit*J:O*c«rarur«fl 
af'vcr >:/3 5 2SOf3 5 3 
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&iyf2 2 4K:A*rS. COi*. MfP8«2 4 0«IS 
ti«BEiIIS2 3 0a**0 [V] «:«!iaPUrJtRS2 2 
3aiy^224ttCO0 [VJ i:f^r>-7^3 5 0. 35 

( 0 0 4 7 J ^mmmmicj: r^xmmm zAotfiv 
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:^-7-fe!7 h«IE+v-i^>. > CC^L, D/A^@ 
»1 14a^l 1 54:-V2 [V] -+V2 [V] (om 
10 ffit^nJSEi^-ceiifeSE^rai^ts. -eorJttM2 2 1 
ao'2 2 2ibtf<onmfis.mr^i^^.<oD/AmmK 
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^7>:;^3 5 4acf3 55W:^ttr =-k • a [V] 
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